Transcript profiling in Arabidopsis reveals complex responses to global inhibition of DNA methylation and histone deacetylation.
Blocking histone deacetylation with trichostatin A (TSA) or blocking cytosine methylation using 5-aza-2'-deoxycytosine (aza-dC) can derepress silenced genes in multicellular eukaryotes, including animals and plants. We questioned whether DNA methylation and histone deacetylation overlap in the regulation of endogenous plant genes by monitoring changes in expression of approximately 7800 Arabidopsis thaliana genes following treatment with azadC, TSA, or both chemicals together. RNA levels for approximately 4% of the genes were reproducibly changed 3-fold or more by at least one treatment. Distinct subsets of genes are up-regulated or down-regulated in response to aza-dC, TSA, or simultaneous treatment with both chemicals, with little overlap among subsets. Surprisingly, the microarray data indicate that TSA and aza-dC are often antagonistic rather than synergistic in their effects. Analysis of green fluorescent protein transgenic plants confirmed this finding, showing that TSA can block the up-regulation of silenced green fluorescent protein transgenes in response to aza-dC or a ddm1 (decrease in DNA methylation 1) mutation. Our results indicate that global inhibition of DNA methylation or histone deacetylation has complex, nonredundant effects for the majority of responsive genes and suggest that activation of some genes requires one or more TSA-sensitive deacetylation events in addition to cytosine demethylation.